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From the INTERNATIONAL BUREAU 


PPT 


To: 




Commissioner 

%^ 1 1 II 1 llWVf \^ 1 1 W 9 


NOTIFICATION OF ELECTION 


US Department of Commerce 




United States Patent and Trademark 


(POT Rule 61 .2) 


Office, PCT 




201 1 South Clark Place Room 








Arlington, VA 22202 


Date of mailing (day/month/year) 




ETATS-UNIS D'AMERIQUE 


31 October 2000 (31.10.00) 




in its capacity as elected Office 


International application No. 


Applicant's or agent* s file reference 


PCT/FIOO/00174 


49488 


International filing date (day/month/year) 


Priority date (day/month/year) 


06 March 2000 (06.03.00) 


05 March 1999 (05.03.99) 


Applicant 




MAKINEN, Jarmo 





1 . The designated Office is hereby notified of its election made: 

I X I in the demand filed with the International Preliminary Examining Authority on: 
02 October 2000 (02.10.00) 



I I in a notice effecting later election filed with the International Bureau oni 



Q 



f> 

O 



2. The election | X| was 

□ 



was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



SesMvol/ob/e Copy 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Authorized officer 

R. E. Stoffel 
Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



FI0000174 



The demand must be fled directly Mnth the cgnwetent International Preliminary Examining Authority aj^^two or more AuthoritBS are competent 



with the one chosen by the applicant The 

epeX/SE 



* cottweten 



or two-letter code of that Authority may be in* 



the applicant on the line below: 



PCX , 

DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER II 



Identification of IPEA 


Date of receipt of DEMANTD 


Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 
49488/MLyMB/MM 


International application No. 
PCT/FIOO/00174 


International filing date (day/month/year) 

6 March 2000 (6.3.2000) 


(Earliest) Priority date (day/month/year) 

5 March 1999 (5.3.1999) 


Title of invention 

DATA TRANSMISSION METHOD AND RADIO LINK SYSTEM " 


Box No. n APPLICANT(S) 


Name and address: (Family name JbUowed by given name: for a legal entity, fiiU. official designation. 
The address must include postal code and name of country.) 

NOKIA NETWORKS OY 
P.O. Box 300 

FIN-00045 NOKIA GROUP 
Finland 


Telephone No.: 


Facsimile No.: 


Teleprinter No.: 


State cow/3 £ry^ of nationality: 

Finland 


State (that is, country) of residence: 

Finland 


Name and address: (Family name followed by given name: for a legal entity, fall official designation. The address must include postal code andname of country.) 

MAKINEN, Jarmo 
Vahverotie 5 D 
FIN-02730 ESPOO 
Finland 


State (that is, country) of nationality: 

Finland 


State ("//la/ is, cowniTK) of residence: 

Finland 


Name and address: (Family name followed by given name: for a legal entity, fill official designation. The address must include posted code andname cf country.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


1 1 Further applicants arc indicated on a continuation sheet. 



Best Available Copy 



2 jVRmational application No. 

Sheet No. . . . I PCT/FIOO/001 74 



Box No. m AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is | x | agent [ | common representative 

and I X I has been appointed earlier and represents the applicant(s) also for international preliminary examination. 

I I is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

I I is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and 



address: (Familv name followed by given name: for a legal entity, full official design 
The address must include postal code and name of country,^ 



Berggren Oy Ab 
P.O. Box 16 
FIN-00101 HELSINKI 
Finland 



Telephone No.: 

+358-9-693701 



Facsimile No.: 

+358-9-6933944 



Teleprinter No.: 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special addr ess to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments: * 

1 . The applicant wishes the international preliminary examination to start on the basis of: 
I I the international application as originally filed 

the description | | as originally filed 

I I as amended under Article 34 

the claims | | as originally filed 

I I as amended under Article 19 (together with any accompanying statement) 
I I as amended under Article 34 

the drawings | | as originally filed 

I I as amended under Article 34 

2. I I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3. [ I The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 

from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 

* Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written ophion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: .£.ng]ish 
I I which is the language in which the international application was filed. 
I ^ I which is the language of a translation furnished for the purposes of international search. 
I ^ I which is the language of publication of the international application. 

I I which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, all States which have been designated and which are bound by Chapter H of 
thePCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet) (July 1998; reprint January 2000) 



See Notes to the demand form 

3est Available Copy 



Sheet No. 9 



ational application No. 
PCT/FIOO/00174 



Box No. VI CHECKLIST 



The demand is accompanied by the following elements, in the language referred to in 
Box No. rV, for the purposes of international preliminary examination: 



1 . translation of international application 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or, where required, translation) of 
statement under Article 19 



3. 



letter 



6. other (specify) 



sheets 
sheets 

sheets 

sheets 
sheets 
sheets 



For International Preliminary 
Examining Authority use only 



received 

□ 
□ 



□ 
□ 
□ 



not received 

□ 
□ 

□ 

□ 

□ 
□ 



The demand is also acconipanied by the item(s) marked below: 

1 . I ^ I fee calculation sheet 

2. I I separate signed power of attorney 

3. j I copy of general power of attorney; 

reference number, if any: 



4. I I statement explaining lack of signature 

5. I j nucleotide and 

computer reada 

6. I [ other fspecify): 



5. I j nucleotide and or amino acid sequence listing in 
computer readable form 



BoxNo. yn SIGNATURE OF APPLICANT, AGEPO' OR COMMON REPRESENTATIVE 



Next so each signature, indicate the name of the person signing and the capacity in which the person signs such capacity is not obvious finm reading the demand)^ 



Berggren Oy Ab 



Matt! Brax 
Patent Agent 



HELSINKI, 2 October 2000 



For International Preliminary Examining Authority use only • 



1. Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



2 I 1 The date of receipt of the demand is AFTER the expiration of 1 9 months 

I 1 from the priority date and item 4 or 5, below, does not apply. 



□ 



The applicant has been 
informed accordingly. 



^ r~l ^^^^ receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 



Rule 80.5. 



□ Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
is 



is EXCUSED pursuant to Rule 82. 



For International Bureau use only 



Demand received from IPEA on: 



Form PCT/IPEA/401 (last sheet) (July 1998; reprint January 2000) 



See Notes to the demand form 

Best Available Copy 



PCX 



CHAPTER II 



FEE CALCXJLATION SHEET 
Annex to the Demand for international preliminary examination 

— For International Preliminary Examining Authority use only 



Internationa! 
application No. 


PCT/FIOO/00174 


Applicant's or agent's 
file reference 


49488/ML/MB/MM 



Date stamp of the IPEA 



1 



Applicant 



NOKIA NETWORKS OY 



Calculation of prescribed fees 



1 . Preliminary examination fee 



SEK 4.200 



Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling fee. 
Where the applicant is (or all applicants are) so en- 
titled, the amount to be entered at H is 25% of the 
handling fee,) ; 



3. Total of prescribed fees 

Add the amounts entered at P and H 
and enter total in the TOTAL box 



SEK 1 .270 



H 



SEK 5.470 



TOTAL 



Mode of Pa>7nent 

□ authorization to charac deposit 
account with the IPEA (see below) 

I I cheque 

I I postal money order 

pT] bank draft 
Via SWIFT through 
account 5439-10-013-49 



I I cash 

I I revenue stamps 

I I coupons 

I I other (specify): 



Deposit Account Authorization (this mode of payment may not be available at all IPEAs) 

The IPEA/' SE I I is hereby authorized to charge the total fees indicated above to my deposit account. 

□ (this check-box may be marked only if the conditions for deposit accounts of the IPEA so permit) is hereby 
authorized to charge any deficiency or credit any overpayment in the total fees indicated above to 
my deposit account. 



Deposit Account Number 



Date (day/month/year) 



Signature 



Form PCT/IPEA/401 (Annex) (July 1998; reprint January 2000) 



See Notes to the fee calculation sheet 



Best /Wd\ab\e COPV 



PCT 



NT COOPERATION TREA] 

From the INTERNATIONAL BUREAU 



WO 00/54434 
PCT/FIOO/00174 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 

14 September 2000 (14.09.00) 



To: 




BERGGREN OY AB 




P.O. Box 16 




rirvi-uuiui HeisinKi 




FINLANDE 

















Applicant's or agent* s file reference 

49488 


IMPORTANT NOTICE 


International application No. 
PCT/FIOO/00174 


International filing date (day/month/year) 
06 March 2000 (06.03.00) 


Priority date (day/month/year) 
05 March 1999 (05.03.99) 


Applicant 

NOKIA NETWORKS OY et al 



1 . Notice is hereby given that the International Bureau has connnnunicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,KP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AUAM,AP,AT,AZ,BA,BB3G,BR,BY,CA,CH,CN,CR,CU,CZ,DE,DK,DM,EA,EE,EP,ES,FI,GB,GD 

GE,GH,GM,HR,HUJDJLJNJSJP,KE,KG,K2,LaLK,LR,LS,LT^U,LV,MA,MD,MG,MK,MN,MW,^ 

NO,NZ,OA,PUPT,RO,RU,SD,SE,SG,SI,SK,SLTJ/TM,TR,TT\T2,UA,UG,U2,VNA'U,ZA,ZW 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
14 September 2000 (14.09.00) under No. WO 00/54434 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 





The International Bureau of WlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



Best Available Co- 



3511650 



Continuation of Form PCT/IB/308 

NOTICE INF^RlING THE APPLICANT OF THE COMMUTATION OF 
THE INTERNATIONAL APPLICATION TO THE DESIGNATED OFFICES 



WO 00/54434 
PCT/FIOO/00174 



Date of mailing (day/month/yea r) 

14 September 2000 (14.09.00) 


IMPORTANT NOTICE 


Applicant's or agent* s file reference 
49488 


International application No. 
PCT/FIOO/00174 



The applicant is hereby notified that, at the time of establishment of this Notice, the time limit under Rule 46.1 for making 
amendments under Article 19 has not yet expired and the International Bureau had received neither such amendments nor a 
declaration that the applicant does not wish to make amendments. 



Form PCT/IB/308 (continuation sheet) (July 1996) 



Rftst Available Co'-" 

3511650 



PATENT COOPERATION TREATY 

• PCX 

h^'6\ AVQilOblS C0p\fi>4TERNAtlONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 

49488 


FOR FURTHER see Notification of Transmittal of International Search Report 
ACTION (Form PCT/IS A/220) as well as, where applicable, item 5 below. 


Internal! onal application No. 

PCT/FI 00/00174 


International filing date (dayjmontkjyear) 

6 March 2000 


(Earliest) Priority Dale (daylmonthjyear) 

5 March 1999 


Applicant 

NOKIA NETWORKS OY et al . 



TIlis international search report has been prepared by this International Searching Authority and is transmitted to the 
applicant according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 3 sheets. 

j ^1 It is also accompanied by a copy of each prior art document cited in this report. 



1. [ I Certain claims were found unsearchable (See Box I). 

2. j I Unity of invention is lacking (Sec Box II). 

3. I I The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 

international search was carried out on the basis of the sequence listing 

I I filed with the international application. 

I I furnished by the applicant separately from the international application, 

I I but not accompanied by a statement to the effect that it did not include 

matter going beyond the disclosure in the international application as filed. 



I I transcribed by this Authority. 



4. With regard to the title, |x] ^he text is approved as submitted by tlie applicant. 

I I the text has been established by this Authority to read as follows; 



5. With regard to the abstract, 

|X I text is approved as submitted by the applicant. 

I . I the text has been established, according to Rule 38.2(b), by this Authority as it appears 
:} in Box III. The applicant may, within one month from the date of mailing of this inter- 
national search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is: 

Figure No. _3_ [x] as suggested by the appUcant. Q None of the figures. 

I I because the applicant failed to suggest a figure. 
I I because this figure better characterizes the invention. 



Form PCr/ISA/210 (first sheet) (July 1992) 



Best Availqfe^l.§,QfiPJ 



ARCH RlCrOR 1 



In^^^Bunal application Nu. 

PcWl 00/00174 



A. CLASSincA rioN or suiui-cr mm i i-r 






IPC7: H04B 7/24, H04Q 7/20 

According lo International Patent Classincation (IPC) or tn both national classincalion and IPC 




B. FIliLDS SHARCHEO 


Minimum documentation searched (classification system followed by classification symbols) 

IPC7: H04B, H04Q 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 


Electronic data base consulted during the international search (name 


of dala baiic and, where practicable, search lerms used) 


C. DOCUMLNIS CONSinnRHp rO hi; RIiIJiVANI 


Category* 


Qtatton of document, with indtcalion, where app 


ropi iatc, of the rclcvanl passages 


Relevant to cinhii No. 


X 


wo 9721287 Al (ADVANCED MICRO DEVICES, INC.), 
12 June 1997 (12.06.97), page 2 - line 34; 
page 4 - line 16 


1-9 


X 


US 5617412 A (M.DELAPRAT ET AL), 
(01.04.97), column 6, line 4 
line 38 - line 39 


1 April 1997 

- line 13; column 1, 


1,3,5,6 




WO 9926437 Al (ERICSSON INC.), 27 May 1999 

(27.05.99), page 3, line 18 - line 24; page 3, 
line 24 - page 4, line 2, abstract 


1-4 


1 y\ Furtlicr Uocurneiits nrc listed m \hc coritinuatiun of Wo^ C. | )(| Sec patent family aimcx. 


♦ Special calcgr>rics of cited documcnl'C 

"A* document defining tlic general stale of the art which is not considered 

to be of particular relevance 
"li' earlier application or patent hut published on or after the intemalional 

filing dale 

*']J' document which may ihrow douhU on priority claim(s) or which is 
cited to eslahlish the puhlicalion date of anolhcr cilalion or olher 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or olher 
means 

"P" document published prior to the international filing date hut later than 
the priority date claimed 


'^V later document published after the intern atifmal filing date or priority 
dale and not in amfiict iviUi the application but cited to understand 
the principle or ihctwy undcrl>ing the invention 

"X* document of particular relevance: the claimed invention cannot be 
considered novel or cannot he considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive Step when the document is 
combined with one or more other such documents, 5ruch combination 
being ohxious to a person skilled in the art 

document member of the same patent fanaily 


Date ofUic actual cutnp1etit)ii of tlic international search 

19 Julv 2000 


Dn\Q of mailing ol' the intcrnationnl search report 

1 0 -07- 2001 


Name and mailing address of the . ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
racshnile No. + 46 8 666 U2 86 


Authorised olllccr 

Fredrik Blbmqvist/AE 

Tetq^hone No. + 46 8 782 25 00 



Form PCr/lSA/210 (second sheet) (July 1998) 



est AvaitofeteT©©(^|>*«<^" 



Inti^^^^nal application No. 

PCTm 00/00174 



C: (Coiilinualioii). OOCUMf'N IS CONSlDh Rl* D TO UV. RI'LUVAN I 



Category* 



Citation of document, with intlication, where appropriate, of the relevant passages 



Relevant lo claim No. 



us 5689502 A (L.SCOTT), 18 November 1997 

(18.11.97), column 8, line 59 - column 9, line 10 



1.3 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



r*ri)m4ihc 

IN K-RNAI IONAL I'KIJJMINARY K^VMININO AUTHORITY 



TENT COOPERATION TREAT 



lb: 

Berggren Oy Ab 




P.O, Box 16 




FIN-00101 HELSINKI 




Finland r:a^^j 


0 6 


-03- 200? 






Applicant's or agent's file reference 




4 94 8 8 /ML/MB/MM 





PCX 



WRITTEN OPINION 

(PCTRule66) 



Date of mailing 
(day/month/year) 



0 2 -03- 2001 



REPLY DUE 



within 60 days 

from the above date of mailing 



PCT/FIOO/00174 



International filing date (day/month/year) 
06.03.2000 



Priority dale (dqy/month/year) 
05.03.1999 



International Patent Qassification (IPQ or both national classification and IPC? 
H 04 B 7/24, H 04 Q 7/20 



Applicant 

Nokia Networks Oy et al 



1. 

2. 



This written opinion is the first (first, etc) drawn by this International Preliminary Examinmg Authority. 

This opinion contains indications relating to the following items: 

1 Basis of the report 

n Q Priority 

ni Q Non-^tabUshmentofopinion with regard to novelty, inventive step and industridappUcabi^ 

IV j~| Lack of unity of invention 

V ^ Reaped statement under Rule 66.2(a)(ii) with regard to novelty, inventive s^^ 

citations and explanations supporting such statement 

VI I I Certain documents cited 
vn [ j Certain defects in the international application 
Vin I [ Certain observations on the international application 
The applicant is hereby invited to reply to this opinioiL 

See the time limit indicated above. The applicant may, before the expiration of that time limit, request this Authority 
to grant an extension, see Rule 66.2(d). 

By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66,3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 
For an additional opportunity to submit amendments, see Rule 66.4. 
For the examiner's obligation to consider amendments and/or arguments, see Rule 66Abis. 
For an informal communication with the examiner, see Rule 66,6. 
If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 
The final date by which the international preliminaiy 

examination report must be established according to Rule 69,2 is: 02 . 10. 2000 



When? 

How? 

Also 



Name and mailing address of the IPEA/SE 




Authorized officer 


Patent- och registreringsverket 
Box 5055 

S-102 42 STOCKHOLM 

Facsimile No. 08-667 72 88 . 


Telex 
17978 
PATOREG-S 


Fredrik Blomqvist/mj 
TelephoneNo. 08-782 25 00 



Best Availablt 



Ii^^Hi>nul application No. 
PCT/FIOO/00174 



I. Basis of the opinion 



1 . With regard to the elements of the intcmationai application:* 
[XI the international application as originally filed 

I I the description: 

pages 

pages " 

pages 



I I the claims: 



. fiJed with the letter of 



, as originally filed 

, filed with the demand 



□ 



pages 

pages 

pages 

the drawings: 

pages 

pages 

pages 



■ ' ^ ori^nally filed 

, as amended (together with any statement) imder article 19 

, filed with the demand 



, filed with the letter of 



□ 

the sequence listing part of the description: 



, filed with the letter of 



, as originally filed 

, filed with the demand 



pages 



, filed with the letter of 



, as ori^nally filed 

, filed with the demand 



2, Whh regard to the langnage, all &e elements marked above were available or fiimished to this Authority in the language in which 
Uxemternationalapphcation was filed, unless otherwise indicated under tins i^ ^ e 6 ^ 

These elements were available or furnished to this Authority in the following language English which is- 



the language of a translation furnished for the purposes of internatio^ 
I I ^^c^a^guageofpublicationofthe international ^Ucation (under Rule 483(b)^^^^ 

I I ^^5^^^ ^^^^ translation fimrished for the purposes of international preliminary examination (under Rules 55.2 and/ 

^' J^wn'!fyi*K^^ nucleotide and/or amino acid sequence disclosed in the international application, the written opinion was 
oraw n on the basis of the sequence hstmg: 

I I contained in the international application in printed form. 

I I filed together with the international application in computer readable form. 

I I tonishedsubsequentiy to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I 7^^ statement that the subsequently furnished written sequence listing does not go beyond tiie disclosure in the 

mtemaUonal apDlication as filed has been furnished. 

n ^^^^^^ information recorded in computer readable form is identical to tiie written sequence Usting has 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 
□ 



the claims, Nos. 



the drawings, sheet/fig 



5. □ J*^'^ opinion has been drawn as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in die Supplemental Box (Rule 70.2 (c)). 

* Replacement sheets which have been Jurnished to the receiving Office in response to an invitation under Article 14 are referred to 
tn this opinion as ortginally filed . 



Form PCT/IPEA/408 (Box I) (January 1998) 



Best /waWaWe Copv 



I^^OPINION 



jonal application No. 
PCT/FIOO/00174 



V. Reasoned statement under Rule 66.2(aKH) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I . Statement 

Novelty (N) Claims 2 > 4-9 YES 

Claims 1 . 3 NO 

Inventive step (IS) Claims YES 

Claims i -Q " NO 

Industrial qjplicability (lA) Claims 1-9 YES 

Claims NO 



2. Citations and explanations 

The claiined invention is an arrangement and method to use both 
frequency division duplex and time division duplex. A 
substation transmits at a different time than it receives, and 
uses different frequencies for the transmiission and reception. 
The central station includes a duplexer so it can both 
transmit a time division duplex signal at a first frequency 
and receive signals from one substation at another frequency. 

Dl) wo 9721287 Al 
D2) US 5617412 A 
D3) US 5689502 A 

Document Dl presents a system and method for frequency 
division duplex/ time division duplex radio frequency 
communications. 

Document D2 presents a method that involves mobile stations 
are arranged in groups, sharing common uplink and downlink 
frequencies. One station transmits at a time, with the other 
stations remain in reception mode. Data are transmitted in 
frames of fixed, predetermined length, which are grouped into 
multiframes, with each multiframe containing traffic frames 
and a monitor frame. Some of the monitor frames are designated 
as listening frames within which the transmitting mobile 
interrupts its transmission and moves into reception mode. The 
frames or multiframes in one direction are delayed by a 
quarter-period with respect to those in the opposite 
direction. 

Document D3 shows a time division duplex communication between 
base and user stations. It transmits user message to base 
station, which calculates distance between stations based on 
receipt time, transmits reply to user station including timing 
adjustment information 
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Claims 1 and 3 



From Dl a FDD/ TDD system and method is presented. There are 
radio frequency communications between a first and a second 
unit and the units can operate in TDD mode. 

-A first unit transmits during a first time period over a 
first frequency and the first unit receives during a second 
time period over a second frequency. 

-A second unit transmits during a second time period over a 
second frequency and the second unit receives during a first 
time period over a first frequency, (see page 2 line 34 - page 
4 line 16) 

Here the first and second unit can be a mobile 
phone (substation) and a base station (central station). This 
corresponds to what are claimed in claims 1 and 3. 

Claims 2, 4-9 

That the central station controls the time periods used for 
transmission and reception by the substations must be obvious 
for a person skilled in the art. 

That the system is located in a GSM, or a UMTS, or a 
broadband, or a LMDS, or a HiperAccess system must also be 
obvious for a person skilled in the art. 



Therefore, the invention claimed in claims 1 and 3 is not 
novel and the invention claimed in claims 1-9 is not 
considered to involve an inventive step. 
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I. Basis of the report 



1. Willi regard to the elements of the international apphcation:* 
I [ the international application as originally filed 

the description: 

pages 1, 4-9 

pages 



, as originally filed 



, filed witli the demand 



pages 2-3 



^ the claims: 
pages 
pages 
pages 



, filed with the letter of 25.04.2001 



, as originally filed 

, as amended (together with any statement) under article 1 9 
, filed the demand 



pages 10-11 



^ the drau ings: 
pages 1-2 
pages 
pages 



, filed with the letter of 25.04.2001 



, as originally filed 



filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 
, filed witli the demand 



, filed with the letter of 



2. With regard to the langusige, all the elements marked above were available or furnished to tliis Authority in the language in which 
the international application w as filed, unless otherwise indicated under tliis item. 

These elements w ere available or furnished to this Authorit}- in the follow ing language English which is: 

I [ the language of a translation furnished for the purposes of international search (under Rule 23.1 (b)). 
the language of publication of the international application (under Rule 48.3(b)). 



I I the language of the translation furnished for the purposes of international preliminar\ examination (under Rules 55.2 and/ 
' ' or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminarx' examination w as carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together w ith the international application in computer readable fonn. 

I I furnished subsequcntl\- to tliis Authorit)' in written fonn. 

[ I furnished subsequenth' to this Authorit>' in computer readable form. 

I I The statement that the subsequenth- furnished written sequence listing does not go be> ond the disclosure in the 
international application as filed has been fumishcd. 

□ The statement that the inibnnation recorded in computer readable form is identical to the w ritten sequence listing has 
been furnished. 

4. I I fhe amendments have resulted in the cancellation of: 

I I the description, pages 
I I the claims. Nos. 

□ 



the drawings, sheet/fig 



- j I fhis report has been established as if (some of) the amendments had not been made, since lhe\' have been considered to go 
' I — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been fimiished to the receiving Office in response to an invitation under Aiiicle 14 are refetred to 
in this report as "originally Jlled" and are annexed to this report since thev do not contain amendments (Rules 70 J 6 
and 70.17). 

^* Any replacement sheet containing such amendments must be refen-ed to under item I and annexed to this report. 
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V. Reasoned statement uniler Article 35(2) with regard to novelt>, inventive step or industrial applicability; 
citatidns and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 1-9 ^ YES 

Claims NO 

Inventive step (IS) Claims YES 

Claims 1-9 NO 

Industrial applicability (lA) Claims 1-9 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

The claimed invention is an arrangement and method to use both 
frequency division duplex and time division duplex. A 



substation transmits at a different time than it receives, and 
uses different frequencies for the transmission and reception. 
The central station includes a duplexer so it can both 
transmit a time division duplex signal at a first frequency 
and receive signals from one substation at another frequency. 

Dl) wo 9721287 Al 
D2) US 5617412 A 
D3) US 5689502 A 

Document Dl presents a system and method for frequency 
division duplex/ time division duplex radio frequency 
communications . 

Document D2 presents a method that involves mobile stations 
are arranged in groups, sharing common uplink and downlink 
frequencies. One station transmits at a time, with the other 
stations remain in reception mode. Data are transmitted in 
frames of fixed, predetermined length, which are grouped into 
multiframes, with each multiframe containing traffic frames 
and a monitor frame. Some of the monitor frames are designated 
as listening frames within which the transmitting mobile 
interrupts its transmission and moves into reception mode. The 
frames or multiframes in one direction are delayed by a 
quarter-period with respect to those in the opposite 
direction . 

Document 03 shows a time division duplex communication between 
base and user stations. It transmits user message to base 
station, which calculates distance between stations based on 
receipt time, transmits reply to user station including timing 
adjustment information 
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Continuation of: V 

Claims 1 and 3 

From Dl a FDD/ TDD system and method is presented. There are 
radio frequency communications between a first and a second 
unit and the units can operate in TDD mode. 

-A first unit transmits during a first time period over a 
first frequency and the first unit receives during a second 
time period over a second frequency. 

-A second unit transmits during a second time period over a 
second frequency and the second unit receives during a first 
time period over a first frequency. 

Here the first and second unit can be a mobile 
phone ( substation) and a base station ( central station). 
It must be obvious for a person skilled in the art to go from 
a TDD signal over to a TDM signal and forming a TDMA signal 
and therefore claims 1 and 3 do not comprise an inventive step 

Claims 2, 4-9 

That the central station controls the time periods used for 
transmission and reception by the substations must be obvious 
for a person skilled in the art. 

That the system is located in a GSM, or a UMTS, or a 
broadband, or a LMDS, or a HiperAccess system must also be 
obvious for a person skilled in the art. 



Therefore, the invention claimed is novel but the invention 
claimed in claims 1-9 is not considered to involve an 
inventive step , 
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the substations transmit to the central station at their particular frequencies whereby 
the central station could discriminate the signals of the different substations by their 
transmission frequencies. In a code division multiple access (CDMA) arrangement 
the signals on the same signal path are discriminated on the basis of spreading 
codes. 

Fig. 1 shows a prior-art frequency division duplex arrangement for discriminating 
between the uplink and downlink directions in point- to-multipoint connections. A 
central station 101 comprises a baseband processing unit 103. A transmitter unit 107 
and receiver unit 104 take care of functions related to the transmission and reception 
of signals. A duplexer unit 105 couples both the transmitter unit 107 and the 
receiver unit 104 to an antenna so that they can transmit or receive signals through a 
single antenna 106. The coupling is such that at a particular frequency the duplexer 
unit 105 couples the transmitter unit 111 to the antenna 106 and at a second par- 
ticular frequency the duplexer unit 105 couples the receiver unit 104 to the antenna 
106. The duplexer unit is usually reahzed by means of filters. Correspondingly, a 
substation 102 is arranged so as to comprise the corresponding units for receiving 
and transmitting signals. The substation 102 includes an antenna 108, duplexer unit 
109, transmitter unit 107, receiver unit 110 and a processing unit 112. In the 
arrangement according to Fig. 1 the central station 101 and substation 102 use two 
different frequencies fl; f2 to transmit signals. All substations 102 communicating 
with one and the same central station 101 use substantially the same transmission 
frequency to communicate with the central station 101. In addition, the substation 
102 comprises an arrangement with which the processing unit 112 controls 113 the 
transmission of the transmitter unit 111. 

Fig. 2 shows a prior-art time division duplex arrangement for transmitting data in 
point-to-multipoint connections. A central station 101 comprises a processing unit 
103, transmitter unit 107, receiver unit 104 and an antenna 106. Additionally in a 
time division duplex system there is between the antenna 106 and transmitter unit 
107 as well as receiver unit 104 a switch element 201 to control the transmission 
and reception of signals. In the central station 101 the processing unit 103 is 
arranged so as to control 203 the operation of the transmitter unit 107 and the switch 
element 201. A prior-art substation 102 in a time division duplex system comprises 
an antenna 108, switch element 202, transmitter unit 111, receiver unit 110 and a 
processing unit 112. The processing unit 112 controls 204 the receiver unit 110 and 
switch element 202 in the substation 102 so that transmission occurs in the right 
time slot. When using the time division duplex arrangement, only one frequency is 
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needed to convey the data since the transmission and reception are arranged so as to 
take place in different time slots. 

Arrangements in accordance with Figs. 1 and 2 are used at microwave frequencies 
such as 2 GHz and higher. Such prior-art arrangements are used at frequencies of up 
to several tens of GHz. 

Both the frequency division duplex and the time division duplex system have draw- 
backs in point-to-multipoint systems implemented in the microwave region. The 
biggest disadvantage of the frequency division duplex system is that it requires fil- 
ters, which are expensive components. In the microwave region, signal conductors, 
i.e. waveguides and filters, are relatively large mechanical structures that have to be 
machined at very small tolerances. The pass bands of filters must be made quite 
narrow so that the transition from the pass band to the stop band be steep enough. 
Moreover, the gap between the frequency bands of the uplink and downlink direc- 
tions is typically quite narrow, which adds to the steepness required of the filter. 
Therefore, the pass band of a steep enough filter typically does not suffice to cover 
the whole frequency band used by the system. Thus, in order to cover the various 
sub-bands the radio apparatuses of radio link systems must be implemented in sev- 
eral different versions. So, versions are installed for the central and substations ac- 
cording to the operating frequency. Especially it may be required that several 
parallel transceiver units adapted to the different sub-bands be installed at the 
central stations in accordance with the operating frequencies used. 

This kind of an arrangement is naturally very expensive. The continual expansion of 
broadband data transmission and mobile conmiunication systems adds to the need 
for microwave links, too, whereby it is obvious that simpler and less expensive 
solutions are needed to realize point-to-multipoint connections. In this patent appU- 
cation microwave frequencies refer to 2 GHz and higher frequencies. 

Use of expensive filters can be avoided by means of the time division duplex 
arrangement mentioned above. However, compared to the frequency division 
duplex arrangement the time division duplex arrangement has its own disadvan- 
tages. Compared to a solution based on separate transmission and reception fre- 
quencies a time division duplex system achieves only half of the transmission rate 
of the frequency division duplex system, as the time has to be divided between 
transmission and reception. This disadvantage can be alleviated by using higher 
data rates but this, in turn, makes the apparatuses more complex since the clock fre- 
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Claims 

1 . A data transmission method of a radio link system between a central station 
(101) and at least one substation (102), characterized in that 

- the central station transmits a time division multiplex signal at a first frequency, 

5 - the central station receives signals of said at least one substation at a second fre- 
quency, said second frequency being a different frequency than said first frequency 
and said signals of said at least one substation at said second frequency forming a 
time division multiple access signal, 

- each of said at least one substation receives substantially at said first frequency 
10 during certain first time periods corresponding to the substation in question, and 

- each of said at least one substation transmits substantially at said second frequency 
during certain second time periods corresponding to the substation in question, 
whereby said first time periods are different time periods than said second time 
periods. 

15 2. A data transmission method according to claim 1, characterized in that the 
central station controls the time periods used for transmission and reception by the 
substations. 

3. A radio link system comprising a central station (101) and at least one sub- 
station (102), characterized in that 

20 the central station comprises means for discriminating reception signals from 
transmission signals on the basis of frequency, 

and in that the central station is arranged so as to transmit a time division multiplex 
signal at a first frequency and receive a time division multiple access signal at a 
second frequency, 

25 and in that the substation is arranged so as to receive substantially at said first 
frequency during certain first time periods corresponding to the substation in 
question and to transmit substantially at said second frequency during certain 
second time periods corresponding to the substation in question, whereby said first 
and second time periods are different time periods and signals transmitted by said at 

30 least one substation at said second frequency are arranged to form said time division 
multiple access signal. 

4. A radio link system according to claim 3, characterized in that the central 
station is adapted so as to select said first and second time periods. 

5. A radio Unk system according to claim 3, characterized in that it is located in 
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a GSM mobile communication system. 

6. A radio link system according to claim 3, characterized in that it is located in 
a UMTS mobile communication system. 

7. A radio link system according to claim 3, characterized in that it is located in 
5 a broadband data transmission system. 

8. A radio link system according to claim 7, characterized in that it is located in 
a LMDS system. 

9. A radio link system according to claim 7, characterized in that it is located in 
a HiperAccess system. 
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and that any designation which is not 
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months from the priority date is to be 
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Tiedonsurtomenetelma ja radiolinkkijarjestelma 



Tama keksinto koskee tiedonsiirtoa mikroaaltolmkkijarjestelmassa erityisesti point- 
to-multipoint-yhteyksien avuUa. 

5 Point-to-multipoint-jarjestelylla (PMP) tarkoitetaan tassa jarjestelya, jossa keskus- 
asemalta on yhteys useampaan ala-asemaan. Tallaista jarjestelya kaytetaan esimer- 
kiksi matkaviestinjarjestelmien tukiasemien yhdistamiseksi matkaviestinverkkoon, 
jolloin useampi matkaviestimia palveleva tukiasema on point-to-multipoint-yhtey- 
dessa useaa tukiasemaa palvelevan keskusaseman kanssa. Tallaisen jarjestelyn avul- 
10 la jokaiselle tukiasemalle ei tarvitse jarjestaa kiinteata signaalijohdotusta, mika on 
sumi etu erityisesti kaupunkiymparistossa, missa tukiasemia on tiheassa ja missa 
kaapeleiden asentaminen on tyolasta ja kallista. 

Point-to-multipoint-jarjestelmissa kaytetaan tavallisesti niin kutsuttua taajuusjakois- 
ta (FDD; Frequency Division Duplex) jarjestelya, jossa yla- ja alasuuntien signaalit 
15 valitetaan eri taajuuksilla, jolloin eri suuntien signaalit voidaan erottaa toisistaan 
taajuuden perusteella. 

Myos aikajakoista (TDD; Time Division Duplex) jarjestelmaa kaytetaan point-to- 
multipoint-yhteyksissa. Aikajakoisessa jarjestelmassa keskusasemalle ja ala-ase- 
malle on jaettu yhteinen liikennointikanava, jota keskusasema ja ala-asema tai ala- 
20 asemat kayttavat ajallisesti eri aikaan, 

Jarjestelyja, jossa useampi lahettava osapuoli lahettaa samalla kanavalla signaaleja 
siten, etta lahetteet erotetaan toisistaan lahetyshetken perusteella, kutsutaan yleisesti 
aikajakomonikayttoisiksi jarjestelyiksi (TDMA, time division multiple access). 
Point-to-multipoint-yhteyksissa tyypillisesti kaytettavat jarjestelyt ovat siten yla- 
25 suunnan liikenndiimissa TDMA-jarjestelyja. Edella kuvattua taajuusjakoista jarjeste- 
lya voidaan siten kutsua FDD-TDMA-jarjestelyksi, koska siina yla- ja alasuunnan 
signaalit erotetaan taajuuden perusteella, mutta ylasuunnan signaalit toisistaan ajan 
perusteella. Edella kuvattua aikajakoista PMP-jarjestelya voidaan vastaavaksi kutsua 
TDD-TDMA-jarjestelyksi. 

30 Myos muuntyyppisia monikayttojarjestelyja tunnetaan. Esimerkiksi FDMA-jarjes- 
telyssa (frequency division multiple access) samalla signaalitiella kulkevat lahetteet 
erotetaan toisistaan taajuuden avuUa. Edella kuvatussa yhden keskusaseman ja 
useamman ala-aseman esimerkissa FDMA-jarjestely vastaisi sita* etta ala-asemat la- 
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hettavat keskusasemalle kukin omalla taajuudellaan, jolloin keskusasema kykenisi 
erottamaan eri ala-asemien signaalit toisistaan niiden lahetystaajuuden perusteella. 
Koodijakoisessa monikayttojarjestelyssa (CDMA, code division multiple access) 
samalla signaalitiella kulkevat lahetteet erotetaan toisistaan hajotuskoodien avuUa. 

5 Kuvassa 1 on esitetty tekniikan tason mukainen point-to-multipoint-yhteyksissa 
kaytettava taajuusjakoinen jarjestely yla- ja alasuunnan erottamiseksi. Keskusasema 

101 kasittaa prosessointiyksikon 103 kantataajuuskaistan prosessoimiseksi, Lahetin- 
yksikossa 107 ja vastaanotinyksikossa 104 hoidetaan signaalien lahettamiseen ja 
vastaanottamiseen liittyvia toimintoja. Dupleksointiyksikko 105 kytkee seka laheti- 

10 nyksikon 107 etta vastaanotinyksikon 104 antenniin siten, etta ne voivat lahettaa tai 
vastaanottaa signaaleja yhden antennin 106 kautta. Kytkenta tapahtuu siten, etta 
jollakin tietylla taajuudella dupleksointiyksikko 105 kytkee lahetinyksikon 111 an- 
tenniin 106 ja jollakin toisella tietylla taajuudella dupleksointiyksikko 105 kytkee 
vastaanotinyksikon 104 antenniin 106. Dupleksointiyksikko toteutetaan tavanomai- 

15 sesti suodattimien avulla. Vastaavasti ala-asemaan 102 on jarjestetty vastaavat yksi- 
kot signaalien vastaanottanuseksi ja lahettamiseksi. Ala-asema 102 kasittaa antennin 
108, dupleksointiyksikon 109, lahetinyksikon 111, vastaanotinyksikon 110 seka pro- 
sessointiyksikon 112. Kuvan mukaisessa jarjestelyssa keskusasema 101 ja ala-asema 

102 kayttavat kahta eri taajuutta fl; fl signaalien valittamiseksi. Saman keskusase- 
20 man 101 kanssa liikennoivat ala-asemat 102 kayttavat kaikki olennaisesti samaa la- 

hetystaajuutta liikennoidessaan keskusaseman 101 kanssa. Ala-asemassa 102 on li- 
saksi jarjestely, joUa prosessointiyksikko 112 ohjaa 113 lahetinyksikon 111 lahetys- 
ta. 

Kuvassa 2 on esitetty tekniikan tason liiukainen point-to-multipoint-yhteyksissa 
25 kaytettava jarjestelma, joka kayttaa aikajakoista jarjestelya datan valittamiseksi. 
Keskusasema 101 kasittaa prosessointiyksikon 103, lahetinyksikon 107, vastaanoti- 
nyksikon 104 seka antennin 106. Lisaksi aikajakoisessa jarjestelmassa on antennin 
106 ja lahetinyksikon 107 seka vastaanotinyksikon 104 valiin jarjestetty kytkinelin 
201, jonka avulla voidaan ohjata signaalien lahetysta ja vastaanottoa. Keskusase- 
30 massa 101 prosessointiyksikko 103 on jarjestetty ohjaamaan203 lahetinyksikon 107 
seka kytkinelimen 201 toimintaa. Tekniikan tason mukainen ala-asema 102 aikaja- 
koisessa jarjestelmassa kasittaa antennin 108, kytkinelimen 202, lahetinyksikon 111, 
vastaanotinyksikon 110 ja prosessointiyksikon 112. Prosessointiyksikko 112 ohjaa 
204 vastaavasti ala-aseman 102 vastaanotinyksikkoa 110 ja kytkinelinta 202, jotta 
35 lahetys tapahtuu oikeassa aikavalissa. Aikajakoista jarjestelya kaytettaessa riittaa 
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yksi taajuus datan valittamiseen, koska lahetys ja vastaanotto on jarjestetty tapahtu- 
maan eri aikavaleissa. 

Kuvien 1 ja 2 kaltaisia jarjestelyja kaytetaan mikroaaltotaajunksilla, kuten esimer- 
kiksi 2 GHz ja sita suuremmilla taajuuksilla. Tallaisia timnetun tekniikan mukaisia 
5 jarjestelyja hyodyimetaan useiden kymmenien GHz taajuuksiin asti. 

Seka taajuusjakoisessa etta aikajakoisessa jarjestelmassa on huonoja puolia mikro- 
aaltoalueella toteutetuissa point-to-niultipomt-jarjestelniissa. Taajuusjakoisen jarjes- 
telman suurin haitta on se, etta kyseisessa jarjestelyssa tarvitaan suodattiniia, jotka 
ovat kalliita komponentteja. Mikroaaltoalueella signaalijohtimet eli aaltoputket ja 

10 suodattimet ovat suhteellisen suurikokoisia mekaanisia rakenteita, jotka on tyostet- 
tava hyvin pienilla toleransseilla. Suodatinten paastokaistat on tehtava varsin ka- 
peiksi, jotta siirtyma paastokaistalta estokaistalle saataisiin riittavan jyrkaksi. Yla- ja 
alasunnnille tarkoitettujen taajuuskaistojen vali on tyypillisesti viela varsin kapea, 
mika lisaa suodattimelta vaadittavaa jyrkkyytta. Taman vuoksi riittavan jyrkan suo- 

15 timen paastokaista ei tyypillisesti riita kattamaan koko jarjestelman kaytossa olevaa 
taajuuskaistaa. Tasta johtuen radiolinkkijarjestelmien radiolaitteistoja on toteutetta- 
va useampana eri versiona eri osakaistojen peittamiseksi. Keskus- ja ala-asemille 
siten asennetaan kayttotaajuuden mukaiset versiot. Erityisesti keskusasemille voi- 
daan joutua asentamaan useampiakin riimakkaisia eri osakaistoille sovitettuja lahe- 

20 tin-vastaanotinyksikoita kaytettyjen toimintataajunksien mukaan. 

Tallainen jarjestely on luonnoUisesti hyvin kallis. Laajakaistaisen datansiirtojarjes- 
telmen ja matkaviestinjarjestelmien jatkuvan kasvun takia mikroaaltolinkkien tarve 
kasvaa, minka vuoksi alalia selkeasti tarvitaan yksinkertaisempia ja halvempia rat- 
kaisuja point-to-multipoint-yhteyksien toteuttamiseen. Tassa hakemuksessa mikro- 
25 aaltotaajuuksilla tarkoitetaan tassa hakemuksessa 2 GHz ja sita suurempia taajuuk- 
sia. 

Kalliiden suodattimien kaytto voidaan valttaa edella mainitun aikajakoisen jarjeste- 
lyn avuUa. Aikajakoisella jarjestelylla on kuitenkin omat haittapuolensa verrattuna 
taajuusjakoiseen jarjestelyyn. Erillisia lahetys- ja vastaanottotaajuuksia kayttavaan 

30 ratkaisuun verrattuna aikajakoisessa jarjestelmassa saavutetaan vain puolet taajuus- 
jakoisen jarjestelman siirtonopeudesta, koska aika on jaettava lahetyksen ja vastaan- 
oton kesken. Tata haittaa voidaan lieventaa kayttamalla suurempia datansiirtono- 
peuksia, mutta tama taas monimutkaistaa laitteiden rakennetta, koska datansiirto- 
elimien kellotaajuutta on nostettava. Aikajakoinen jarjestelma on ongelmallinen 

35 myos sellaisessa varsin tavallisessa tapauksessa, jossa yhden keskusaseman hallit- 
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sema alue on jaettu toisistaan erillisiin sektoreihin. Talloin keskusasemalla on yksi 
lahetin-vastaanotin-laitteisto kutakin sektoria kohti. Tallaisessa tapauksessa eri sek- 
toreiden lahetys- ja vastaanottojaksot on synkronoitava tai valittava kaytetyt taajuu- 
det riittavan kauaksi toisistaan, jotta viereisen sektorin lahetys ei hairitsisi toisen 
5 sektorin vastaanottoa keskusasemalla. Keskusaseman eri sektoreiden lahettimien ja 
vastaanottimien lyhyen valimatkan takia synkronoimattomassa tapauksessa lahetyk- 
sen aiheuttama hairio on hyvin voimakas, elleivat lahetyksessa ja vastaanotossa 
kaytetyt taajuudet poikkea toisistaan merkittavasti. Lisaksi aikajakoisen lahetystavan 
kaytto ei ole sallittu kaikilla taajuusalueilla. 

10 Taman keksinnon tavoitteena on poistaa edella esitetyt tekniikan tason mukaiset on- 
gelmat. Taman keksinnon tavoitteena on myos toteuttaa radiolinkkijarjestelma, joka 
on tekniikan tason mukaisia ratkaisuja halvempi ja yksinkertaisempi. 

Nama tavoitteet saavutetaan jarjestamalla keskusasema lahettamaan TDM-signaalia 
eli multipleksattua signaalia ensimmaisella taajuudella ja vastaanottamaan ala-ase- 
15 mien lahetteita toisella taajuudella, ja jarjestamalla kukin ala-asema toimimaan aika- 
ja taajuusjakoisesti eli vastaanottamaan tiettyina ensimmaisina ajanjaksoina maini- 
tuUa ensimmaisella taajuudella ja lahettamaan tiettyina toisina, mainituista ensim- 
maisista ajanjaksoista eroavina ajanjaksoina mainituUa toisella taajuudella. 

Keksinnon mukaiselle tiedonsiirtomenetelmalle on tunnusomaista se, mita on mai- 
20 nittu itsenaisen menetelmaan kohdistuvan patenttivaatimuksen tunnusosassa. Kek- 
sinnon mukaiselle radiolinkkijarjestelmalle on tunnusomaista se, mita on mainittu it- 
senaisen radiolinkkijarjestelmaan kohdistuvan patenttivaatimuksen tunnusosassa. 
Alivaatimukset kuvaavat keksinnon erilaisia edullisia toteutusmuotoja. 

Keksinnon mukaisessa jarjestelyssa kaytetaan seka taajuus- etta aikajakoista jarjeste- 
25 lya ala-asemien rakenteiden yksinkertaistamiseksi. Keksinnon mukaisesti ala-asema 
lahettaa eri aikana kuin se vastaanottaa, ja kayttaa lahetykseen ja vastaanottoon eri 
taajuuksia. Keskusasema puolestaan on varustettu dupleksointiyksikoUa, joUoin se 
voi seka lahettaa etta vastaanottaa samanaikaisesti, kun lahetys- ja vastaanottotaa- 
juudet ovat riittavasti toisistaan eroavat. Tallaisella jarjestelylla saavutetaan aikaja- 
30 koisen jarjestelyn etuja, kuten esimerkiksi halpa ala-aseman rakenne, ilman aikaja- 
koisen jarjestelyn aiheuttamia haittoja. 

Seuraavassa keksintoa selostetaan viittaamalla oheisiin kuviin, joissa 
kuva 1 esittaa erasta tekniikan tason mukaista jarjestelya. 
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kuva 2 esittaa erasta toista tekniikan tason mukaista jarjestelya, 

kuva 3 esittaa erasta keksiimon mukaista ratkaisua, 

kuva 4 esittaa erasta keksiimon mukaista verkkojarjestelya ja 

kuva 5 esittaa eraan keksiimon mukaisen ratkaisxm aikavalijarjestelya. 

5 Kuvia 1 ja 2 on selostettu edella tekniikan tason kuvauksen yhteydessa. Kuvissa 
kaytetaan toisistaan vastaavista osista samoja viitenxuneroita ja -merkintoja. 

Kuvassa 3 on esitetty eras keksiimon edullinen suoritusmuoto. Kuvassa 3 on esitetty 
seka keskusaseman 101 etta ala-aseman 102 rakenne. Tassa esimerkinomaisessa 
keksiimon mukaisessa ratkaisussa keskusasema 101 kasittaa kantataajuusosan pro- 

10 sessointiyksikon 103, joka mm. tuottaa kantataajuisen moduloidun signaalin laheti- 
nyksikkoa 107 varten ja kasittelee vastaanotinyksikon 104 tuottaman kantataajuisen 
signaalin. Prosessointiyksikko 103 ohjaa lahetinyksikkoa 107, joka lahetinyksikko 
107 valittaa lahetettavan datan dupleksointiyksikon 105 kautta anteimille 106. Vas- 
taanottoa varten keskusasemassa 101 on vastaanotinyksikko 104, joka on kytketty 

15 anteimiin 106 dupleksointyksikon 105 valityksella. Dupleksointiyksikko 105 kasit- 
taa suodattimen antennin kytkemiseksi vastaanotinyksikkoon 104 vastaanottotaa- 
juuskaistalla ja suodattimen antennin kytkemiseksi lahetystaajuuskaistalla lahetin- 
yksikkoon. Keksiimon mukaisessa jarjestelyssa keskusasema 101 lahettaa ensim- 
maisella taajuudella f 1 ja vastaanottaa toisella taajuudella f2, jotka ensimmainen ja 

20 toinen taajuus ovat eri taajuuksia. Keskusasema lahettaa aikajakoista signaalia 
(TDM, Time Division Multiplex), jossa eri ala-asemille tarkoitetut lahetteet ovat eri 
aikajaksoina. Keskusyksikossa 101 voi oUa leveiden lahetys- ja vastaanottotaajuus- 
kaistojen peittamiseksi useita rinnakkaisille taajuuskaistoille sovitettuja mikroaalto- 
osia, jotka kukin kasittavat ainakin antennin 106, dupleksointiyksikon 105, lahetti- 

25 men 107 ja vastaanottimen 104. Kuvassa 3 esitetaan nama elimet selvyyden vuoksi 
vainkerran. 

Ala-asema 102 kasittaa ainakin antennin 108, kytkinelimen 202, lahetinyksikon 111, 
vastaanotinyksikon 110 ja kantataajuusosan prosessointiyksikon 112. Keksinnon 
mukaisessa jarjestelyssa ala-asemat vastaanottavat ensimmaisella taajuudella f 1 ja 
30 lahettavat toisella taajuudella f2. Kytkinelin 202 kytkee lahetinyksikon 111 anten- 
niin 108 lahetyksen ajaksi ja vastaanotinyksikon 110 antenniin 108 vastaanoton 
ajaksi. Kantataajuusosan prosessointiyksikko 112 tai muu ala-aseman ohjausyksikko 
ohjaa kytkimen 202 toiihintaa. Kantataajuusan prosessointiyksikko 112 lisaksi mm. 
tuottaa kantataajuisen moduloidun signaalin lahetinyksikkoa llTvarten ja kasittelee 
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vastaanotinyksikon 110 tuottaman kantataajuisen signaalin. Ala-asema vastaanottaa 
taajuudella fl muulloin kuin oman lahetysvuoronsa aikana. Keksiimon mukaisessa 
jarjestelyssa ala-asema siten kayttaa kaksitaajuista aikajakoista liikeimointia. Kesku- 
sasema jarjestaa ala- ja ylasuunnan tiedonsiirtoon kaytetyt aikavalit ala-asemakoh- 
5 taisesti siten, etta yhdenkaan ala-aseman ei tarvitse lahttaa ja vastaanottaa samanai- 
kaisesti. Keskusasema on siten sovitettu valitsemaan ala-asemien kayttamat aikava- 
lit. 

Keksinnon eri toteutusmuodoissa laiterakenteet voivat olla muunkinlaisia kuin mita 
kuvassa 3 on esitetty. Esimerkiksi, eraassa keksinnon edullisessa toteutusmuodossa 

10 keskusasemalla ei ole dupleksointiyksikkoa, vaan keskusasemassa on vastaanottoa ja 
lahetysta varten erilliset antennit. Lahetys- ja vastaanottosignaalit voidaan tallaisessa 
rakenteessa erottaa toisistaan ainakin osittain lahetys- ja vastaanottoantennien mitoi- 
tuksen perusteella. Tallaisessa toteutusmuodossa vastaanotinhaarassa on edullisesti 
vastaanottosuodin lahetesignaalin suodattamiseksi ja erottamiseksi vastaanotettavas- 

15 ta signaalissa. Lahetinhaarassa voidaan edullisesti myos kayttaa suodatusta lahetti- 
men syimyttaman kohinan rajoittamiseksi vastaanottimen taajuuskaistalla. Tallaises- 
sakin sovellusmuodossa lahetys- ja vastaanottosignaalit erotetaan keskusasemalla 
toisistaan taajuuden perasteella. 

Siten yhteista keksiimon eri toteutusmuodoille on ainakin se, etta keskusasema kasit- 
20 taa ainakin valineet vastaanottosignaalien erottamiseksi lahetesignaaleista taajuuden 
perusteella, Edullisesti taajuuden perusteella erotus voidaan toteuttaa suodatinelimi- 
en avuUa. Lisaksi taajuuden perusteella erotus voidaan toteuttaa ainakin osaksi la- 
hetin- ja vastaanotinantennien mitoituksella sellaisissa sovellusmuodoissa, joissa 
kaytetaan erillisia antenneja lahetykseen ja vastaanottoon. 

Keksinnon eri toteutusmuodoissa voidaan ala-asemien aikajakoinen jarjestely toteut- 
taa myos muuUa tavoin kuin kytkemalla antenni kytkinelimen avulla lahetysvuoron 
ajaksi lahettimeen ja vastaanottovuoron ajaksi vastaanottimeen. Esimerkiksi, keksin- 
non eraassa edullisessa toteutusmuodossa ala-aseman lahettimella ja vastaanottimel- 
la on erilliset antennit. Tallaisessa toteutusmuodossa voidaan aikajakoinen jarjestely 
toteuttaa kytkemalla lahetin joUain sopivalla tavalla pois toinainnasta vastaanotto- 
vuoron ajaksi. 

Tarkastellaan seuraavaksi keksinnon mukaisen jarjestelyn toimintaa kuvassa 4 ha- 
vainnoUistamassa esimerkinomaisessa tilanteessa, jossa saman keskusaseman C, 101 
kanssa liikennoi kohne ala-asemaa 102,R1,R2,R3. Keskusasema lahettaa ala-ase- 
35 mille taajuudella fl, ja ensimmaiselle ala-asemalle Rl ajanjaksoM tdl, toiselle ala- 




25 



30 
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asemalle R2 ajanjaksona td2, ja kolmannelle ala-asemalle R3 ajanjaksona td3. Ala- 
asemat vuorostaan lahettavat keskusasemalle taajuudella f2, ja ensimmainen ala- 
asema Rl lahettaa ajanjaksona tul, toinen ala-asema R2 ajanjaksona tu2, ja kolmas 
ala-asema R3 ajanjaksona tu3. Ensimmaisen ala-aseman vastaanottoaikavali tdl on 
5 oltava eri aikaan kuin saman ala-aseman lahetysaikavali tul, samoin vastaavasti 
muiden ala-asemien kohdalla. Tallaisella jarjestelylla saavutetaan yhta suuri kesku- 
saseman tiedonsiirtokapasiteetti kuin tunnetun tekniikan mnkaisella kaksitaajuusjar- 
jestehnalla, mutta tallainen jarjestely on merkittavasti helpompi toteuttaa, koska ala- 
asemissa 102 ei tarvita kalliita dupleksointiyksikoita. 

10 Knva 5 havainnollistaa erasta esimerkkia lahetyksen ja vastaanoton ajoituksesta ku- 
van 4 mukaisessa jarjestelyssa. Kuva 5 havainnollistaa keskusaseman C ja ala-ase- 
mien Rl, R2 ja R3 lahetysaikavaleja eraana esimerkinomaisena ajanjaksona. Kuvas- 
sa 5 ruudiit tl ... tl8 havainnoUistavat aikavaleja. Keskusaseman C lahetteessa vaa- 
kaviivoituksella merkityt aikavalit on tarkoitettu ala-asemalle R3, pystyviivoituksel- 
15 la merkityt aikavalit ala-asemalle Rl, ja vinoviivoituksella merkityt aikavalit ala- 
asemalle R2. Tyhjat ruudut ihnaisevat aikavalia, jonka aikana kyseinen lahetin ei la- 
heta hydtydataa. Kuvan 5 esimerkissa keskusasema C lahettaa ala-asemalle R3 tar- 
koitettua dataa aikavaleilla tl, t2, t7, t8, t9, tl7 ja tl8, ala-asemalle Rl tarkoitettua 
dataa aikavaleilla t3, tl4 ja tl5, ja ala-asemalle R2 tarkoitettua dataa aikavaleilla t4, 
20 t5, t6, tl2 ja tl3. Vastaavasti ala-asemien kohdalla viivoitetut ruudut kuvaavat niita 
aikavaleja, joilla kyseinen ala-asema lahettaa dataa keskusasemalle. Kuten kuvasta 5 
havaitaan, kukin ala-asema lahettaa eri aikoina kuin se vastaanottaa keskusaseman 
lahetteita. Taman vuoksi ala-aseman radio-osa voidaan toteuttaa ilman kallista dup- 
leksointiyksikkoa. 

Kuva 5 havainnollistaa lisaksi, etta eraassa keksinnon edullisessa toteutusmuodossa 
ala-asemille varattujen aikavalien ei valttamatta tarvitse toistua samanlaisina, Kes- 
kusasema voi ohjata ala-asemia aikavalikohtaisesti, joUoin yla- ja alasuunnan liiken- 
nointikapasiteettia voidaan kayttaa eri maaria eri ala-asemille kuUoisenkin liiken- 
nointitarpeen mukaan. Yla- ja alasuunnan liikennointikapasiteettia voidaan talla ta- 
voin varata toisistaan poikkeava maara myos yhdelle ala-asemalle, kuten kuvan 5 
esimerkiksi ala-asemalle R2, joUe keskusasema lahettaa viitena aikavalina, mutta jo- 
ka lahettaa keskusasemalle neljana aikavalina. Aikavalit voidaan jakaa eri ala-ase- 
mille myos joUain toisella tapaa kuin mita tassa on esitetty, kuten esimerkiksi tietyn 
mittaiset vakiovuorot kuUekin ala-asemalle. 




25 



30 
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Kuvan 5 esimerkissa alasuuiman yhteydessa eli keskusaseman C lahetteessa on viela 
kayttamattomia aikavaleja, tassa esimerkissa aikavalit tlO, til ja tl6. Keksiimon 
mukaisella jarjestelylla voidaan kuitenkin hyodyntaa myos kaikki aikavalit. 

Keskusasema voi ohjata ala-asemia esimerkiksi sisallyttamalla ohjauskomentoja ala- 
5 asemille summattuun tietovirtaan joUakin sinansa tunnetuUa tavalla. 

Edella esitetylla keksiimon mukaisella jarjestelylla saavutetaan useita etuja. Eras 
suurimpia etuja on se, etta ala-asemien toteutuksessa ei tarvita eri taajuusversioita, 
vaan yhdella lahetin-vastaanotin-rakenteella voidaan peittaa koko kaytettava taa- 
juuskaista. Jarjestehnan toteuttajan ei siten tarvitse tuottaa eika varastoida ala-ase- 

10 mien eri taajuusversioita. Point-to-multipoint-yhteyksissa ala-asemia on lisaksi usei- 
ta yhta keskusasemaa kohden, joten keksinnon mukaisen jarjestelyn avulla saavu- 
tettava saasto on merkittava. Lisaksi keksiimon mukaisella jarjestelylla saavutetaan 
yhta suxui keskusaseman tiedonsiirtokapasiteetti kuin edella kuvatun tunnetun tek- 
niikan mukaisen taajuusjakoisen jarjestelyn avulla. Keksiimon mukaisessa jarjeste- 

15 lyssa siten hyodynnetaan aikajakoisen jarjestelyn etuja ihnan taysin aikajakoisen 
jarjestelyn aiheuttamaa tiedonsiirtokapasiteetin alenemista, ja toisaalta saavutetaan 
silti taajuusjakoisen jarjestehnan mahdoUistama keskusaseman tiedonsiirtokapasi- 
teetti ilman datapurskenopeuden kaksinkertaistamista. Keksiimon mukaisella jarjes- 
telylla saavutetaan muitakin taajuusjakoisen jarjestelyn etuja, kuten esimerkiksi se, 

20 etta keskusasemalla keskusaseman lahetinyksikon lahetys ei haittaa keskusaseman 
vastaanotinyksikon vastaanottoa, koska dupleksointiyksikko suodattaa lahetys- ja 
vastaanottosignaalit erilleen. Taten sektoroiimin toteuttaminen ja taajuuksien allo- 
kointi on helpompaa. Keksinnon mukainen jarjestely soveltuu erityisen hyvin 
LMDS-jarjestelmien (local multipoint distribution system) toteuttamiseen. Lisaksi 

25 keksinnon mukainen jarjestely soveltuu parhaillaan ETSLssa (European Telecom- 
munications Standards Institute) kehitteilla olevan HiperAccess -standardin mukai- 
siin jarjestelmiin ja muihin laajakaistaisiin BRAN-verkkojarjestelmiin (Broadband 
Radio Access Network) seka muihin vastaaviin laajakaistaisiin tiedonsiirtojarjestel- 
miin. Keksiimon eraassa eduUisessa toteutusmuodossa keksinnon mukaista jarjeste- 

30 lya kaytetaan laajakaistaisen, yli 10 Mbit/s siirtavan tiedonsiirtojarjestehnan toteut- 
tamiseen. 

Edella esitetyn mukaista jarjestelya voidaan lisaksi soveltaa esimerkiksi matkavies- 
tinverkossa, jolloin keskusasema 101 on eduUisesti matkaviestinverkon kiinteaan 
tiedonsiirto-osaan yhteydessa oleva keskusasema ja ala-asema on edullisesti matka- 
35 viestinverkon tukiaseman yhteydessa, jolloin tukiaseman ja muun matkaviestinver- 
kon valinen tiedonsiirto tapahtuu edella kuvatun keksinnon mukaisen radiolinkkijar- 
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jestelyn avuUa. Keksinnon mukaista radiolinkkijarjestelya voidaan hyodyntaa moni- 
en erilaisten matkaviestinjarjestelmien yhteydessa, kuten esimerkiksi GSM-jarjestel- 
man (Global System for Mobile communications) tai UMTS-jarjestelman (Universal 
Mobile Telecommunication System) yhteydessa. Tallaisessa sovellusmuodossa kes- 
kusasemalla on eduUisesti kiintea yhteys tai radiolinkkiyhteys tukiasemaohjaimeen 
BSC (base station controller). 

Edella keksintoa on selostettu eraisiin sen eduUisiin sovellusmuotoihin viittaamalla, 
mutta on selvaa, etta keksintoa voidaan muunnella monin eri tavoin oheisten patent- 
tivaatimusten maaritteleman keksinnollisen ajatuksen mukaisesti. 



PCT/FI 0 0 / 0 0 1 74 



10 

Patenttivaatimukset 

1. RadioliiiJddjarjestelman tiedonsiirtomenetelma keskusasemalta (101) ja aina- 
kin yhden ala-aseman (102) valilla, tunnettu siita, etta 

- keskusasema lahettaa aikajakoista signaalia ensimmaisella taajuudella, 

5 - keskusasema vastaanottaa mainitun ainakin yhden ala-aseman lahetteita toisella 
taajuudella, joUoin mainittu toinen taajuus on eri taajuus kuin mainittu ensimmainen 
taajuus, 

- kukin mainituista ainakin yhdesta ala-asemasta vastaanottaa olennaisesti mainituUa 
ensimmaisella taajuudella tiettyina ensimmaisina kyseista ala-asemaa vastaavina 

10 aj anj aksoina, j a 

- kukin mainituista ainakin yhdesta ala-asemasta lahettaa olennaisesti mainitulla toi- 
sella taajuudella tiettyina toisina kyseista ala-asemaa vastaavina ajanjaksoina, 
joUoin mainitut ensimmaiset ajanjaksot ovat eri ajanjaksoja kuin mainitut toiset 
ajanjaksot. 

15 2. Patenttivaatimuksen 1 mukainen tiedonsiirtomenetelma, tunnettu siita, etta 
keskusasema ohjaa ala-asemien lahetykseen ja vastaanottoon kayttamia ajanjaksoja. 

3. Radiolinkkijarjestelma, joka kasittaa keskusaseman (101) ja ainakin yhden ala- 
aseman (102), tunnettu siita, etta 

keskusasema kasittaa valineet vastaanottosignaalien erottamiseksi lahetesignaaleista 
20 taajuuden perasteella, 

ja siita, etta keskusasema on jarjestetty lahettamaan ensimmaisella taajuudella ja 
vastaanottamaan toisella taajuudella, 

ja siita, etta ala-asema on jarjestetty vastaanottamaan olennaisesti mainitulla ensim- 
maisella taajuudella tiettyina ensimmaisina kyseista ala-asemaa vastaavina ajanjak- 
25 soina ja lahettamaan olennaisesti mainitulla toisella taajuudella tiettyina toisina ky- 
seista ala-asemaa vastaavina ajanjaksoina, jolloin mainitut ensimmaiset ja toiset 
ajanjaksot ovat eri ajanjaksoja. 

4. Patenttivaatimuksen 3 mukainen radiolinkkijarjestelma, tunnettu siita, etta 
keskusasema on sovitettu valitsemaan mainitut ensimmaiset ja toiset ajanjaksot. 

30 5. Patenttivaatimuksen 3 mukainen radiolinkkijarjestelma, tunnettu siita, etta se 
on sijoitettu GSM-matkaviestinjarjestelmaan. 

6. Patenttivaatimuksen 3 mukainen radiolinkkijarjestelma, tunnettu siita, etta se 
on sijoitettu UMTS-matkaviestinjarjestelmaan. 
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7. Patenttivaatimuksen 3 mukainen radiolinkkijarjestelma, tunnettu siita, etta se 
on sijoitettu laajakaistaiseen tiedonsiirtojarjestelmaan. 

8. Patenttivaatimuksen 7 mukainen radiolinkkijarjestelma, tunnettu siita, etta se 
on sijoitettu LMDS-jarjestelmaan. 

5 9. Patenttivaatimuksen 7 mxikainen radiolinkkijarjestelma, tunnettu siita, etta se 
on sijoitettu HiperAccess-jarjestelmaan. 



12 
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(57) Tiivistelma 

Tama keksinto koskee tiedonsiirtoa mikroaaltolinkkijarjestelmassa erityisesti point- 
to-multipoint-yhteyksien avuUa. Keksinnon mxikaisessa jarjestelyssa kaytetaan seka 
taajuus- etta aikajakoista jarjestelya ala-asemien rakenteiden yksinkertaistamiseksi. 
Keksinnon mukaisesti ala-asema lahettaa eri aikana kuin se vastaanottaa, ja kayttaa 
lahetykseen ja vastaanottoon eri taajuuksia. Keskusasema puolestaan on varustettu 
dupleksointiyksikoUa, joUoin se voi seka lahettaa etta vastaanottaa samanaikaisesti, 
kun lahetys- ja vastaanottotaajuudet ovat riittavasti toisistaan eroavat. Tallaisella jar- 
jestelylla saavutetaan aikajakoisen jarjestelyn etuja, kuten esimerkiksi halpa ala- 
aseman rakenne, ilman aikajakoisen jarjestelyn aiheuttamia haittoja. 
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In response to the Written Opinion mailed on 2 March, 2001 the independent 
claims are amended and we respectfully present the following. : 

The enclosed independent claims are amended to clarify the invention. The 
amended claims 1 and 5 specify that a central station transmits a time division 
multiplex signal and the signals transmitted by the substations form a time 
division multiple access signal. These amendments are supported by the 
specification (for example, page 5, lines 21-25 and page 7, lines 10-13) and 
drawing (Fig^e 5). The dependent claims are original claims. 

The independent claims specify an arrangement and a method, where a central 
station transmits a typically continuous time division multiplex (TDM) signal 
at a first frequency and receives at a second frequency a time division multiple 
access (TDMA) signal formed of signals transmitted by substations. The 
invention teaches the separation of uplink and downlink transmissions from 
each other so that a base station may both transmit and receive continuously, 
while a substation need not transmit and receive simultaneously. 

Document Dl presents a system, where two terminals comniunicate at one 
direction using a first frequency during a certain time interval and to the 
opposite direction using a second frequency during another time interval. Dl 
thus teaches the use of different frequencies at opposite directions. Neither of 
the terminals transmits a continuous signal; they both switch between transmit 
and receive modes. 
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Document P2 presents a frequency division half-duplex system with frequency 
division multiple access (FDMA), where a transmitting temiinal at certain 
times stops transmission in order to listen to possible incoming control signals 
and then resumes transmission. In the uplink direction FDMA is used instead 
of TDMA, which is used in the invention in the uplink direction. 

Document D3 presents a time division duplex communication system between 
base station and substations. It deals with propagation delay compensation and 
not duplexing methods, and therefore seems not to be very relevant. 

We respectfully argue that none of the documents describing prior art nor they 
combination presents the idea of the invention. We therefore fiirther argue that 
the claimed solution is novel and inventive. 

A reconsideration ofthe Written Opinion is respectfully requested. , . . ' 

In addition to amending claims, minor amendments are made to the 
description: a reference number is corrected on page 2, line 1 8 and 
uimecessary repetition is removed from a sentence on page 3 , line 26 . 
Replacement pages 2 and 3 are enclosed. 
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the substations transmit to the central station at their particular frequencies whereby 
the central station could discriminate die signals of die different substations by their 
transmission frequencies. In a code division multiple access (CDMA) arrangement 
the signals on the same signal path are discriminated on the basis of spreading 
5 codes. 

Fig. 1 shows a prior-art frequency division duplex arrangement for discriminating 
between the uplink and downlink directions in point-to-multipoint cormections. A 
central station 101 comprises a baseband processing unit 103. A transmitter unit 107 
and receiver unit 104 take care of functions related to the transmission and reception 

10 of signals. A duplexer unit 105 couples both the transmitter unit 107 and the 
receiver unit 104 to an anterma so that they can transmit or receive signals through a 
single anteima 106. The coupling is such that at a particular frequency the duplexer 
unit 105 couples the transmitter unit 111 to the antenna 106 and at a second par- 
ticular frequency the duplexer unit 105 couples the receiver unit 104 to the antenna 

15 106. The duplexer unit is usually realized by means of filters. Correspondingly, a 
substation 102 is arranged so as to comprise the corresponding units for receiving 
and transmitting signals. The substation 102 includes an antenna 108, duplexer unit 
109, transmitter unit 107, receiver unit 110 and a processing unit 112. In the 
arrangement according to Fig. 1 the central station 101 and substation 102 use two 

20 different frequencies fl; f2 to transmit signals. All substations 102 communicating 
with one and the same central station 101 use substantially the same transmission 
frequency to communicate with the central station 101. In addition, the substation 
102 comprises an arrangement with which the processing unit 112 controls 113 the 
transmission of the transmitter unit 111. 

25 Fig. 2 shows a prior-art time division duplex arrangement for transmitting data in 
point-to-multipoint cormections. A central station 101 comprises a processing unit 
103, transmitter unit 107, receiver unit 104 and an antenna 106. Additionally in a 
time division duplex system there is between the anteima 106 and transmitter unit 
107 as well as receiver unit 104 a switch element 201 to control the transmission 

30 and reception of signals. In the central station 101 the processing unit 103 is 
arranged so as to control 203 the operation of the transmitter unit 107 and the switch 
element 201. A prior-art substation 102 in a time division duplex system comprises 
an antenna 108, switch element 202, transmitter unit 111, receiver unit 110 and a 
processing unit 112. The processing unit 112 controls 204 the receiver imit 110 and 

35 switch element 202 in die substation 102 so that transmission occurs in the right 
time slot. When using the time division duplex arrangement, only one frequency is 
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needed to convey the data since the transmission and reception are arranged so as to 
take place in differeiit time slots. 

Arrangements in accordance with Figs. 1 and 2 are used at microwave frequencies 
such as 2 GHz and higher. Such prior-art arrangements are used at frequencies of up 
5 to several tens of GHz. 

Both the frequency division duplex and the time division duplex system have draw- 
backs in point-to-multipoint systems implemented in the niicrowave region. The 
biggest disadvantage of the frequency division duplex system is that it requires fil- 
ters, which are expensive components. In the microwave region, signal conductors, 

10 i.e. waveguides and filters, are relatively large mechanical structures that have to be 
machined at very small tolerances. The pass bands of filters must be made quite 
narrow so that the transition from the pass band to the stop band be steep enough. 
Moreover, the gap between the frequency bands of the uplink and downlink direc- 
tions is typically quite narrow, which adds to the steepness required of the filter. 

15 Therefore, the pass band of a steep enough filter typically does not suffice to cover 
the whole frequency band used by the system. Thus, in order to cover the various 
sub-bands the radio apparatuses of radio link systems must be implemented in sev- 
eral different versions. So, versions are installed for the central and substations ac- 
cording to the operating frequency. Especially it may be required that several 

20 parallel transceiver units adapted to the different sub-bands be installed at the 
central stations in accordance with the operating frequencies used. 

This kind of an arrangement is naturally very expensive. The continual expansion of 
broadband data transmission and mobile coimnunication systems adds to the need 
for microwave links, too, whereby it is obvious that simpler and less expensive 
25 solutions are needed to realize point-to-multipoint connections. In this patent apph- 
cation microwave frequencies refer to 2 GHz and higher frequencies. 

Use of expensive filters can be avoided by means of the time division duplex 
arrangement mentioned above. However, compared to the frequency division 
duplex arrangement the time division duplex arrangement has its own disadvan- 
30 tages. Compared to a solution based on separate transmission and reception fre- 
quencies a time division duplex system achieves only half of the transmission rate 
of the frequency division duplex system, as the time has to be divided between 
transmission and reception. This disadvantage can be alleviated by using higher 
data rates but this, in turn, makes the apparatuses more complex since the clock fre- 
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Claims 

1. A data transmission method of a radio link system between a central istation 
(101) and at least one substiation (102), characterized in that 

- the central station transmits a time division multiplex signal at a first frequency, 

5 - the central station receives signals of said at least one substation at a second fre- 
quency, said second frequency being a different frequency than said first frequency 
and said signals of said at least one substation at said second frequency forming a 
time division multiple access signal, 

- each of said at least one substation receives substantially at said first frequency 
10 during certain first time periods corresponding to the substation in question, and 

- each of said at least one substation transmits substantially at said second frequency 
during certain second time periods corresponding to the substation in question, 
whereby said first time periods are different time periods than said second time 
periods. 

15 2. A data transmission method according to claim 1, characterized in that the 
central station controls the time periods used for transmission and reception by the 
substations. 

3. A radio link system comprising a central station (101) and at least one sub- 
station (102), characterized in that 

20 the central station comprises means for discriminating reception signals from 
transmission signals on the basis of frequency, 

and in that the central station is arranged so as to transmit a time division multiplex 
signal at a first frequency and receive a time division multiple access signal at a 
second frequency, 

25 and in that the substation is arranged so as to receive substantially at said first 
frequency during certain first time periods corresponding to the substation in 
question and to transmit substantially at said second frequency during certain 
second time periods corresponding to the substation in question, whereby said first 
and second time periods are different time periods and signals transmitted by said at 

30 least one substation at said second frequency are arranged to form said time division 
multiple access signal. 

4. A radio link system according to claim 3, characterized in that the central 
station is adapted so as to select said first and second time periods. 

5. A radio Unk system according to claim 3, characterized in that it is located in 
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a GSM mobile communication system. 

6. A radio link system according to claim 3, characterized in that it is located in 
a UMTS mobile commimication system. " 

7. A radio link system according to claim 3, characterized in that it is located in 
5 a broadband data transmission system. 

8. A radio link system according to claim 7, characterized in that it is located in 
a LMDS system. 

9. A radio link system according to claim 7, characterized in that it is located in 
a Hiper Access system. 



